Summary &horbar; The in situ starch degradation of 5 feeds (barley, maize, pea, oats and wheat bran) has been measured (trial 1), and the influence of particle size on starch degradation investigated with 3 feeds (barley, maize, pea) (trial 2). The starch degradability of barley, oats and wheat bran was found to be higher than that of pea, and higher again than that of maize: 98, 97, 96, 90 and 58% respectively. For barley, oats and wheat bran, starch was degraded more rapidly than the other dry matter (pm) components. Maize and pea starches were degraded at the same rate as non-starchy components. The particle size variations between feeds ground on the same screen may partly explain variations in starch degradability. When the particle size increased from 0.8 to 6.0 mm screen grinding, in situ starch degradability decreased; the decrease was higher for maize (13.8 points) than for barley (7.4 points) or pea (10.4 points).
INTRODUCTION
The energetic value of a diet or a feed depends on organic matter digestion in the rumen and in particular on starch digestion, although this is not the only factor. Ruminal starch digestion depends on the intrinsic characteristics of diet or feed (degradability) and on the intensity and duration of bacterial activity in the rumen (Malestein et al, 1982 (Malestein et al, , 1984 0rskov, 1986) .
Starch digestion by ruminants has been reviewed and discussed (0rskov, 1986; Owens et al, 1986 ). These reviews underline the importance and the site (ruminal (Thivend et al, 1965) . After starching, the starch was degraded to glucose by an amyloglucosidase; the glucose thus formed was determined by colorimetry (Trinder, 1969 (Marquardt, 1963) , performed by the NLIN procedure of the statistical analysis system (SAS Institute, 1985 (Vérité et al, 1987) , and the ruminal degradability of DM and starch calculated by integrating the quantity of DM and starch remaining in the bag with the particle turnover rate (0rskov and McDonald, 1979) for each time interval:
Statistical analysis
Variance analysis was performed on data using the general linear model procedure of SAS (SAS Institute, 1985) , with a controlled factor (nature of the feed). Duncan's multiple range test was employed to separate means when significant effects were observed (P < 0.05) (Duncan, 1955 ).
Trial 2 Feeds
The influence of particle size in situ starch degradation was investigated; 3 feeds (barley, maize and pea) were ground through either 0.8, 3.0 or 6.0-mm screens. Foodstuff particle size was determined by wet sieving (Grenet, 1984 (Cone et al, 1989) , or the in situ degradability of maize (Galyean et al, 1981) and of sorghum (Figroid et al, 1972 ) DM.
The difference in in situ degradation between maize and the other cereals is in accordance with the results of HerreraSaldana et al (1988) , although the percentage of degraded starch after 2 h incubation in the rumen was higher in this trial: 28,10 0 and 95% respectively of the starch from maize, barley and oats disappeared during the first 2 h of incubation in this trial against 9, 36 and 80% in the study of Herrera-Saldana et al (1988) . The composition of the diet given to the animal could have been the origin of these differences. Indeed, in in vitro degradation measurements, the amylolytic activity in rumen fluid from a concentrate-fed cow is higher than that of a hay-fed cow (Cone et al, 1989) , and the increase is greatest for the starch sources with low degradability (Malestein et al, 1988) . After 6 h incubation in rumen fluid, fermentability of pea is lower than that of barley when the animals which give the rumen fluid are fed hay (Malestein et al, 1988) . On the contrary, the fermentability of these 2 feeds, like their in situ degradability in this trial, is similar when the animals are fed a diet based on hay and concentrate. So, the ranking of starch de- gradability from different sources can be modified by the composition of the diet.
In trial 2, the increase in grinding fineness led to an increase in in sacco starch degradability. This result agrees with other results on in situ dry matter or nitrogen degradability (Nordin and Campling, 1976; Weakley et al, 1977; Lindberg, 1981; Freer and Dove, 1984; Nocek, 1985) . In this study, the increase of in situ starch degradability with grinding was greater for maize than for barley. The feed particle size was reduced with the increase in grinding fineness, and differences in degradation according to particle size were more important for maize than for wheat and oats (Cone et al, 1989 (Owens et al, 1986 
